Quorum sensing-dependent metalloprotease VvpE is important in the virulence of Vibrio vulnificus to invertebrates.
Vibrio vulnificus, a Gram-negative bacterium, is an opportunistic human pathogen responsible for fatal septicemia caused by contaminated sea foods in eastern Asia. Quorum sensing (QS) is a cell-density dependent gene regulation mechanism that controls the expression of many virulence genes in various bacteria and V. vulnificus has been also suggested to express their virulence genes through the QS system. In this study, we investigated the role of QS system and QS-regulated exoproteases in the virulence of V. vulnificus using several invertebrate host models, Tenebrio molitor, an insect, Caenorhabditis elegans, a nematode, and brine shrimp (Artemia), an aquatic crustacean. When the culture supernatant of smcR (major QS regulator of V. vulnificus) mutant was injected to T. molitor larvae, it failed to induce the melanization of T. molitor larvae, while the culture supernatant of luxO (upstream negative regulator of smcR) mutant more strongly induced the melanization than wild type. These results demonstrated that QS system of V. vulnificus is crucial for virulence to T. molitor larvae. Among several QS-dependently expressed exoproteases of V. vulnificus, vvpE encoding a metalloprotease was mainly responsible for the melanization of T. molitor larvae, in that the culture supernatant of vvpE mutant failed to induce the melanization. This result was confirmed using the C. elegans and Artemia salina model systems, in which the vvpE mutant strains were attenuated in killing C. elegans and A. salina, compared with wild type, indicating that VvpE is important in the infection of V. vulnificus. In conclusion, we suggest that QS system and a QS-dependent exoprotease, VvpE are crucial for the V. vulnificus virulence to invertebrates.